Inhibition of low Km cGMP phosphodiesterases and Ca+(+)-regulated protein kinases and relationship to vasorelaxation by cicletanine.
In the present studies we sought to determine if cicletanine, which is an antihypertensive agent of unknown mechanism, could alter cGMP metabolism via inhibition of cGMP phosphodiesterases (PDE) in vascular smooth muscle. Cicletanine was determined to be a mixed (competitive, noncompetitive) inhibitor of both calmodulin-regulated and cGMP-specific PDEs from monkey aortic smooth muscle with Ki values of 450 to 700 microM. Cicletanine also potentiated vasorelaxation by the guanylate cyclase activators sodium nitroprusside and atrial natriuretic peptide in isolated rat aortas. Potentiation was not dependent upon the contractile agonists nor was it indomethacin-sensitive. Neither potentiation nor inhibition of cGMP PDEs was stereoselective. Methylene blue attenuated a component of cicletanine-induced vasorelaxation, but did not completely obviate relaxation. Both cicletanine and the cGMP-PDE inhibitor zaprinast potentiated sodium nitroprusside-mediated cGMP formation and relaxation, although the increase in cGMP content was markedly greater with zaprinast compared to cicletanine. In further studies, cicletanine did not potentiate cGMP activation of cGMP-dependent protein kinase, but did inhibit calmodulin-activated myosin light chain kinase and protein kinase C at relatively high concentrations (approximately 1 mM). In summary, these data demonstrate that cicletanine inhibits vascular cGMP PDEs, potentiates vasorelaxation, and to a limited extent, cGMP formation by guanylate cyclase activators in vascular smooth muscle. However, these relationships for cicletanine are dissimilar from the reference cGMP PDE inhibitor, zaprinast. Thus, other mechanisms may also contribute to the vasorelaxant action of cicletanine.